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2- A100 KVA, 11000/2200 V, 60 Hz single phase transformer gave the following test results: 
a- Open circuit test: 2200 V, 1.59 A, 980 W. 

b- Short circuit test: 580 V, 9.1 A, 1100 W. 
Find: 
1- Equivalent circuit referred to 11000 V side. 
2- Maximum efficiency of transformer at unity power factor. 
3- Voltage regulation at 75 % load, 0.8 Lagging power factor.[10] 

3- Three single-phase 100 KVA, 11000/ 2200 V transformers are connected to form three phase A/A 
bank. Each transformer has 12 + j 60 Q equivalent impedance referred to its high voltage side. If the 
bank is connected to 44041 volts [line to line], while it delivers its rated current at 0.8 lagging power 
factor, find: [Roce ~~ x ' X 

2 č ; “IN. 
a- Line to line load voltage. — Í À> "a a 
b- Percentage voltage regulation.) _ $ i 
c- Bank efficiency. E } Lin [12] ee 
4- Forthe uniform air- gop machine Jowa in fig- 1, If coil inductances are Lar = M cos 80o, Lpf = 
Lis =p 


M sm Oo, Laa = Lpp = A, Lyp = =B _,Læ= 0, while con resistances are neglected. Coil currents 
arei, = bax cos(628¢t) A, is = imax sin(628¢t) A, i; = = I A. The rotor is rotated at w, rad/sec, 


such thatr rotor position at any time is given by 0o = = w,t— ô. 


find: (Ux \Ge - 

$ Goce. f 
a- Instantaneous torque. Wr 
b- Rotor speed at which average torque is obtained. dii \ ; 


c- Average torque. 


d- Maximum average torque, and at what angle it occurs.[10] 
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5- The non-uniform air-gap machine shown in fig-2 below has winding inductances as: 
NVS = Lo + Lz cos 20, Lip = Lo Lzcos20 H 
l {Nas =M cos, typ =M sin@ \Lyp=A H, Lay = Lz sin20 
Be Ac. \ bry eo 
= wt + ôi = V2 I cos(wt se). A ve 


If the field winding on the rotor is supplied by dc current I; while no current flows in winding b, find: 


z v 


d- Developed torque. | 


ie © Average torque, and show its components. 
C- Maximum average torque of each component, and when it occurs| 16] 
d- Draw approximate graphs of average torque.. 


Fig(1) Fig(2) 
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i: Choose the correct answer only: 
an 
a l apy I2 3 
Ta ; Wi- Transformers are used to: 
a- Change the voltage O- Change the current c-)both a 


and b 


y2- In transtormers, leakage flux is reduced by: 


a- Separating the transformer’s windings (b>) Placing the 
transformer’s windings closer together 


c- Using iron 
cores d- Both b and c. 


S/S A- Transformers have maximum efficiency when Operating at: 


a- Full load unity power factor winding copper losses equal 
to iron cere losses c- both a and h, 


T /4- Magnetic fields compared to electric flelds: 


(a) Have higher energy density b- Have lower energy density 
c- Have equal energy density. 
vA / 5- Developed electro-magnetic force always acts in a direction: 
a- To decrease the total inductance (b) To increase the torat A) t ae s Piet 
f s ae s Cor 
inductance c- To increase the total reluctance. Sap r, 
Energy ea 
6- Synchronous speed is dependent on: f 


o(a) The supply freguency b- the number of poles (c)both a, 


y =< andb c-none ofa, and b. 


— 


7- Inap-pole machine, mechanical degrees are: 


(a-)(p/2) of the electrical degrees b- (p) of the eiectrical degree 


` 


w: = (9 (2/p) of the electrical degrees d- none of a, ts, Org 


a 


8- Rotating magnetic fields, rotate in the direction: 
- OF Phase sequence 


O ç- ss 


=~ 








(a-) Of phase sequence b- opposite te phases C- 


pel akain of phase sequence 





oA Ci2: A 240 KVA, 2400\240 V, transformer has the equivalent circuit’ 
‘shown in fig 2, is used to supply a load whose impedance is {(1.843 
+j13.8)x107Q}. | Find: 


(anana j 


1- The curen M E PN copper losses, core losses. 
2- Output power, input power, and overall power factor. 


T Q3: For the singly excited system shown in fig 1, the fixed and moving 
members, are made of magnetic material of infinite permeability, find: 


Cas] 


2- The total reluctance as function of position y. 
b- The total inductance of the circuit L(y). 
c- The maximum inductance of the circuit. 


d- The stored field energy W; (Ay). 


AH a A rotating machine has a coil inductance L(G) =0.06 + 0.03 cos. 47 
H 





What cre the maximum and minimum values of inductance, and 
at what angles they occur? 


ù 
1 


b- If a current of fi: = /2 *40 sin(3214 t) aJ flows through the coil, 
find: Ç CoP 5 y 


1- instantaneous developed torque as function of 2. 
2-4. i 1, 0 7 4 j f maximum torque as function of &. 
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